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1  |  INTRODUC TION
For over two decades, research has extensively examined the link 
between nurse staffing, nursing workloads, skill mix and quality of 
patient care (Aiken et al., 2014; Duffield et al., 2011; Kane et al., 
2007; Needleman et al., 2011). This work has been facilitated by the 
development and adoption of Nurse Sensitive Outcomes (NSOs), as 
a direct measure of a nurse's contribution to quality patient care. An 
NSO is defined as a hospital acquired patient event that is consid-
ered sensitive to nurse staffing levels (Kane et al., 2007; Needleman 
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Abstract
Aim: Aim of this study is to systematically review and synthesize available evidence to 
identify the association between nurse staffing methodologies and nurse and patient 
outcomes.
Design: Systematic review and narrative synthesis.
Data sources: A search of MEDLINE (EBSCO), CINAHL (EBSCO) and Web of Science 
was conducted for studies published in English between January 2000 and January 
2020.
Review methods: The reporting of this review and narrative synthesis was guided by 
the preferred reporting items for systematic and meta- analysis guidelines (PRISMA) 
statement and data synthesis guided by the Synthesis Without Meta- analysis (SWiM) 
guideline. The quality of each article was assessed using the Mixed Methods Appraisal 
Tool.
Results: Twenty- two studies met the inclusion criteria. Twenty- one used the man-
dated minimum nurse- to- patient ratio methodology and one study assessed the num-
ber of nurse hours per patient day staffing methodology. Both methodologies were 
mandated. All studies that reported on nurse outcomes demonstrated an improve-
ment associated with the implementation of mandated minimum nurse- to- patient 
ratio, but findings related to patient outcomes were inconclusive.
Conclusions: Evidence on the impact of specific nurse staffing methodologies and 
patient and nurse outcomes remains highly limited. Future studies that examine the 
impact of specific staffing methodologies on outcomes are required to inform this 
fundamental area of management and practice.
K E Y W O R D S
nurse outcomes, nurse staffing, patient outcomes, systematic review, workload methodologies
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et al., 2002). NSOs include central nervous system (CNS) complica-
tions, deep vein thrombosis (DVT), pressure injury, Gastro- intestinal 
(GI) bleeding, pneumonia, sepsis, shock/cardiac arrest, Urinary tract 
infection (UTI), failure to rescue, mortality, length of stay, physio-
logic/metabolic derangement, pulmonary failure and surgical wound 
infection (Needleman et al., 2001).
Evidence suggests inadequate nurse staffing creates an in-
crease in nursing workload and the ability of nurses to provide 
the necessary oversight in care, leading to an increase in adverse 
events related to NSOs (Duffield et al., 2006). For example, lower 
nurse staffing levels on a ward has been associated with a higher 
rate of drug administration errors, more episodes of care left 
undone and more episodes of missed nursing care (Ball et al., 
2018; Griffiths et al., 2018a). In the United States of America, 
a 2% increase in the rate of patient death was identified for pa-
tients exposed to a shift with eight or more hours below the de-
fined target staffing level (Needleman et al., 2011). Likewise, in 
168 adult general hospitals the addition of one more patient per 
nurse, increased the rate of motility within 30 days of admission 
by 7% and increased the risk of failure to rescue (Aiken et al., 
2002).
In addition, having adequate hours of care provided by a regis-
tered nurse (RN) is important for the early recognition and manage-
ment of patient deterioration (Dalton et al., 2018). Needlemen et al. 
(2002), identified that higher number of care hours provided by a 
registered nurse resulted in a reduction in the rate of failure to res-
cue. Similarly, in an Australian study the rate of seven NSOs reduced 
as a result of increasing RN hours by 10% (Roche et al., 2012). Kane 
et al., (2007) identified that an increase in 1 RN per patient day was 
associated with a decrease in the odds of hospital acquired pneu-
monia, unplanned extubation, respiratory failure and a lower risk of 
failure to rescue in surgical patients and a reduction in the length of 
stay for intensive care patients. Therefore, the ability to determine 
adequate nurse staffing levels required in a given setting over time 
is vital in order to provide safe, quality and affordable care (Saville 
et al., 2019).
2  |  BACKGROUND
A number of reviews describe the myriad of approaches available 
to determine adequate nurse staffing levels (Duffield et al., 2006; 
Fasoli & Haddock, 2010; Griffiths et al., 2020; Twigg & Duffield, 
2009). These include, but are not limited to, professional judge-
ment, simple volume- based methods (such as patient- to- nurse 
ratios), benchmarking, inpatient prototype classification (such as 
safer nursing care tool) and timed- task approaches (Griffiths et al., 
2020). Despite the existence of many nurse staffing methods, an 
international consensus on the most appropriate and effective 
method to determine optimal nurse staffing across settings does 
not exist (Whitehead & Myers, 2016). As such, institutions around 
the world have adopted different methods to manage nurse staff-
ing levels.
California was the first state in the United States that introduced 
minimum nurse- to- patient ratios across hospitals (Coffman et al., 
2002). The method shows a 1:3 ratio of one nurse to three patients, 
which became mandated by law in 1999 (Donaldson et al., 2005; 
Olley et al., 2019). The method gained international acceptance, due 
to its simplicity, being implemented in two Australian states, Victoria 
and Queensland in 2001 and 2016 respectively (Gerdtz & Nelson, 
2007; Lasman et al., 2019; Olley et al., 2019). In Australia, nurse- to- 
patient ratios are established at the ward level with the intention 
to reflect patient acuity, in that the more acutely unwell patients 
are assigned to nurses with fewer patients (Duffield et al., 2006). 
However, the difficulty with this method is determining the optimal 
ratio of nurses for each ward based on patient and staffing charac-
teristics. For example, Duffield et al., (2019) conducted a study of 
nurses working on a ward mandated with a 1:4 nurse- to- patient ra-
tios and identified an inconsistency in the allocation of patients with 
some nurses being allocated four very sick patients. As a result, the 
workload of some nurses was higher than those of others.
In 2002, The Nursing Hours Per Patient Day (NHPPD) method 
was introduced in the state of Western Australia (Twigg & Duffield, 
2009). This method was mandated by the Australian industrial re-
lations commission in response to industrial unrest amongst nurs-
ing staff (Australian Industrial Relations Commission, 2002). The 
method uses a bottom up approach and classifies each setting (e.g., 
ward) into seven categories based on the complexity of patient care 
required. From the ward categorization the number of nurse hours 
can be determined (Department of Health, 2019). The Department 
of Health Ireland is in the developmental stages of implementing the 
WA NHPPD model into adult hospitals (Drennan et al., 2018).
Other countries have adopted staffing tools and patient clar-
ification systems to assist with nurse staffing decision making. In 
England, the National Health Service (NHS) uses the “Safer Nursing 
Care Tool”. The tool is designed to support decision making around 
nurse staffing required on a given ward, however, it is not mandated 
What problem did the study address?
The review extends knowledge on the impact of the im-
plementation of specific nurse staffing methodologies and 
the impact on patient or nurse outcomes.
What were the main findings?
Nurse related outcomes improved following the imple-
mentation of mandated minimum nurse- to- patient ra-
tios, however, findings related to patient outcomes were 
inconclusive.
Where and on whom will the research have an 
impact?
Refinement of research design and measures of patient 
and nurse outcomes are needed for the field to advance.
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(Department of Health, 2018; National Quality Board, 2016). In 
2016, Wales introduced a Nurse Staffing Levels Act into hospitals 
where the nurse- to- patient ratio is allocated based on professional 
judgement, patient acuity and quality indicators (Welsh Government, 
2016). Most Nordic countries use a patient classification system, 
known as RAFAELA, to determine the staffing level required to 
deliver an acceptable intensity of nursing work for a given set of 
patients in a given setting (Fagerström & Rauhala, 2007). Despite 
the different methodologies and tools used across the globe, all ap-
proaches hold central the aim of creating working conditions that 
allow nurses to provide safe and effective care.
Whilst the evidence widely acknowledges that in a broad sense, 
staffing impacts on the quality and safety of patient care, this review 
has focussed on studies that investigated the impact of staffing as in-
formed by a staffing methodology on patient and nurse outcomes. It 
extends the knowledge generated through earlier reviews that focused 
on the impact of minimum nurse- to- patient ratios on patient and nurse 
outcomes (Donaldson & Shapiro, 2010; Serratt, 2013a, 2013b) and 
were restricted to the inclusion of studies conducted in California from 
2004 to 2012. This paper presents a comprehensive review of the as-
sociation between nurse staffing methodologies and patient and nurse 
outcomes that extends beyond the focus of earlier reviews.
3  |  THE RE VIE W
3.1  |  Aim
Aim of this study is to systematically review and synthesize avail-
able evidence to identify the association between the implemen-
tation of a nurse staffing methodology and nurse and patient 
outcomes.
3.2  |  Design
The study protocol was registered with PROSPERO, international 
prospective register of systematic reviews [CRD42020156717]. 
The reporting of this systematic review was guided by the Preferred 
Reporting Items for Systematic Reviews and Meta analyses (PRISMA) 
guidelines (Moher et al., 2015). For the intervention, this review 
considered studies that addressed nurse staffing methods, such as 
nurse- to- patient ratios, nursing hours per patient data, acuity- based 
staffing and their impact on patient safety and nurse workforce out-
comes. Studies with a focus on nursing skill- mix were not considered 
in the review. The comparators were existing nurse staffing levels or 
nurse staffing strategy.
3.3  |  Search methods
A health information librarian was consulted during the develop-
ment of the search strategy and Medical Subject Headings (MeSH) 
(see online resources for a list of terms used). Studies were identi-
fied through searching the following electronic databases, Medline 
(EBSCO), CINAHL (EBSCO) and Web of Science. In addition, an 
EBSCO host Alert Notification and a Web of Science Search Alert 
were set up to capture any new publications. Forward citation 
searching and hand searching of reference lists of included studies 
were also conducted.
Inclusion criteria were studies that assessed patient and/or nurse 
outcomes pre and post implementation of the specific nurse staffing 
methodology or studies that compared patient and nurse outcomes 
between two comparable organizations implementing different 
nurse staffing methodologies; written in English and published be-
tween from January 1, 2000, to March 2020; conducted in a hospital 
or aged care setting; conducted in high income countries according 
to the 2016 World Bank classification system; and outcomes re-
ported as quantitative data. Excluded from this current review were 
studies conducted in the community, research presented as edito-
rials, letters and at conferences and grey literature. Also excluded 
were studies that focused on staffing tools or patient classification 
systems.
3.4  |  Search outcomes
The initial search resulted in a total of 8474 articles. After re-
moving duplicates in Endnote, 6837 titles and abstracts were 
exported to Rayyan QCRI for title/abstract screening (Ouzzani 
et al., 2016). Each title/abstract was independently screened 
against the inclusion criteria by three reviewers, 6733 articles 
were excluded. At the title/abstract stage, 104 studies were 
eligible for full text screening. Two reviewers independently re-
viewed each full text article. Any disagreement between the re-
viewers was resolved by discussion. One additional article was 
included via hand searching resulting in 23 articles for data ab-
straction (Figure 1).
3.5  |  Quality appraisal
Twenty- two eligible studies were critically appraised by two inde-
pendent reviewers using the Mixed Methods Appraisal Tool (MMAT) 
(Hong et al., 2018). The tool is not limited to the appraisal of mixed 
methods studies and is able to accommodate a variety of study de-
signs. We used the screening items for quantitative nonrandomized 
studies.
Two reviewers completed the assessment of methodological 
quality of each paper review independently and then compared 
and discussed the ratings and discrepancies. Six discrepancies were 
noted where one reviewer assessed the item as “can't tell” and the 
other “no”. Following robust discussion, agreement was reached 
on all items. Any discrepancies in the appraisal were resolved with 
discussion. The quality appraisal is reported by item for each paper 
(Table 1).
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3.6  |  Data abstraction
The following data were abstracted from eligible studies; country, 
setting, study population, aim, study design, nurse staffing meth-
odology, patient and nurse outcomes, type of analysis, factors con-
trolled for in the analysis and general findings.
3.7  |  Synthesis
Due to the heterogeneity of study designs used and the outcomes 
measured, a meta- analysis of the data could not be conducted. 
Instead a narrative synthesis of the data is presented guided by the 
Synthesis Without Meta- analysis guideline (Campbell et al., 2020). 
We grouped studies according to the staffing method intervention 
(mandated minimum nurse- to- patient ratio methodology and the 
number of nurse hours per patient day staffing methodology) and 
the outcomes (impact on patient outcomes, impact on staff out-
comes). The studies were highly variable in how they reported out-
comes (the metric for each outcome). Where p values were reported 
these were included. Where there was a similarity in the outcomes 
reported and the method of reporting, these findings were com-
pared. Where they differed, the outcomes were grouped by type 
of outcomes, for example, wound infection, and the direction of the 
finding reported. The nature of the data did not allow for an exami-
nation of heterogeneity in reported effects or an assessment of the 
certainty of the synthesized findings. The limitations of the methods 
of synthesis have been included and how these have affected the 
conclusions drawn.
4  |  RESULTS
4.1  |  Included studies and their characteristics
Twenty- two studies assessed the mandated minimum nurse- to- 
patient ratios and one study assessed the impact of Nursing Hours 
Per Patient Day. The characteristics of the included studies are sum-
marized and presented in Table 2 (a detailed table of study charac-
teristics can be found in the online resources). The included studies 
(n = 22) were conducted in a range of settings including general 
medical, general surgical, combined medical/surgical, step down 
units, emergency departments, intensive care and nursing homes/
aged care. Twenty- one studies were conducted in the United States, 
predominantly California and one study were conducted in Western 
Australia.
The study design used in the studies varied where: Nine studies 
used a cross- sectional design (Burnes Bolton et al., 2007; Cook et al., 
2012; Cox et al., 2005; Donaldson et al., 2005; Mark et al., 2013; 
Spetz, 2008; Spetz & Herrera, 2010; Tellez, 2012; Tellez & Seago, 
2013), eleven were cohort studies (Bowblis & Ghattas, 2017; Chan 
et al., 2010; Chen & Grabowski, 2015; Hickey et al., 2011; Law et al., 
2018; Leigh et al., 2015; Matsudaira, 2014; Spetz et al., 2013; Twigg 
et al., 2011; Weichenthal & Hendey, 2011; Zhang & Grabowski, 
F I G U R E  1  Search and retrieval process
Total number of studies included 
(n = 23)
Records identified through database 
searching (n=8,474) 
Web of Science (n=1,458), Medline 
(N=4,905) and CINAHL (N=2,111) 
Records after 1367 duplicates removed 
(n = 6,837)
Records screened by 
title and abstract  
(n = 6,837)
Removed after title 
screening  
(n = 6733)
Full-text articles assessed for 
eligibility  
(n = 104)
Additional records identified 
through reference checking 
(n = 1)
Full-text articles 
excluded with reasons 
(n = 82)
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2004) and two quasi experimental studies (Hodgson et al., 2016; 
Park & Stearns, 2009).
Nearly two thirds of the studies (14/22) did not provide enough 
background information on the study sample to allow an assessment 
of whether the participants were representative of the target pop-
ulation. Studies mostly drew from existing databases that required 
institutions to report data on an annual basis. An overview of repre-
sentation at the data collection level was often not provided. In addi-
tion, a number of studies excluded subsets of data according to their 
inclusion/exclusion criteria but did not report on the impact of this in 
relation to representation. The majority of the studies described the 
measurements used and these were assessed as being appropriate 
regarding both the outcome and the exposure. The reviewers were 
unable to determine whether complete outcome data were reported 
in nearly half (11/22) papers. This was related to a lack of detail pro-
vided for the reviewers to assess whether this criterion was met or 
not. The majority of studies identified confounders and reported on 
how they accounted for these in the design and the analysis of the 
data. All studies were assessed as meeting the requirement that ex-
posure occurred as intended and any possible unintended exposure 
was adjusted for or the potential impact discussed.
4.1.1  |  Minimum nurse to patient ratios (staffing 
standard)
This section summarizes the fifteen studies that investigated the im-
pact of the mandated minimum nurse- to- patient ratios on patient 
and nurse outcomes. These studies specified the required minimum 
number of nurses to patients at a ward or unit level. Studies that 
assessed the impact of the Nursing Home Reform act to have a reg-
istered nurse (RN) on duty at least 8 h a day, 7 days a week; and a 
licensed nurse (RN or LPN) on duty 24 h a day were also included 
under this heading.
Patient outcomes in hospitals
Ten studies explored the impact of the mandated minimum nurse to 
patient ratios on patient outcomes in a hospital setting. Chan et al., 
(2010) explored the effect of patient wait time in the emergency 
department post implementation of mandated ratios. The study re-
ported that a shorter wait time to be seen was observed when the 
emergency department was within the mandated ratio compared to 
when the emergency department was outside the mandated ratio. 
In addition, they found care time (in minutes) for patients seen in an 
“out of ratio” environment was 37% longer than those patients seen 
in an environment “within ratio (Chan et al., 2010).
Weichenthal and Hendey (2011) also explored the effect of 
mandated minimum nurse- to- patient ratios in the emergency de-
partment. The study identified an overall decrease in patients that 
left without being seen from 11.9% to 11.2%, a decrease in the time 
to give antibiotics to patients with pneumonia (from 103 to 62 min) 
and found no significant difference in the number of reported medi-
cation errors or the rate of aspirin administration for acute coronary 
syndrome patients. However, it was identified that the implemen-
tation resulted in some unexpected negative consequences with all 
wait times increasing post implementation, including wait time (from 
79 to 123 min), throughput time (from 365 to 397 min), and admis-
sion time (from 447 to 552 min) (Weichenthal & Hendey, 2011).
Burnes Bolton et al., (2007) and Donaldson et al., (2005) ex-
plored trends, over time, in patient outcomes as a result of the man-
dated minimum nurse to patient ratios. The initial analysis compared 
patient outcomes prior to the implementation of mandated mini-
mum patient to nurse ratios in 2002 to a 6 month 2004 post ratio 
implementation period (Burnes Bolton et al., 2007). Donaldson et al., 
(2005) undertook a secondary analysis comparing post regulation 
ratios data from 2004 and 2006. The studies identified no statisti-
cally significant change in the rate of falls, pressure sores or the use 
of restraints post implementation of mandated ratios.
One study explored the implementation of Californian nurse 
staffing legislation, changes in acuity- adjusted nurse staffing and the 
quality of care between hospitals with mandated minimum nurse- 
to- patient ratios and similar changes in hospitals in comparison 
states with no regulations (Mark et al., 2013). The study identified 
that infections, due to medical care, increased significantly in some 
Californian hospitals compared to hospitals in other states without 
such regulations. Postoperative sepsis was not significantly differ-
ent in the Californian based hospitals when compared to hospitals 
in other states that had not implemented nurse- to- patient ratios. 
However, failure to rescue decreased significantly in some California 
hospitals in comparison to other states during 2000– 2006 following 
the California minimum nurse staffing legislation (Mark et al., 2013).
The rate of complications post implementation of state- wide 
intensive care unit staffing requirements was measured by Law 
et al., (2018). The study reported on patient mortality and patient 
complications. Complications was the overall measure of central 
line- associated bloodstream infections, catheter- associated urinary 
tract infections, hospital acquired pressure ulcers and patient falls 
with an injury. The study reported no changes in rate of mortality or 
complications post implementation of the staffing regulations (Law 
et al., 2018).
Cook et al., (2012) explored the effect of hospital nurse staff-
ing on patient health outcomes. The study did not identify any 
significant change between the rates of pressure sores and failure 
to rescue post implementation of the mandated nurse to patient 
ratios.
One study investigated the detection of depression and anx-
iety, as a secondary condition, in patients hospitalized for pneu-
monia (Hodgson et al., 2016). This study found that hospitals in 
California post implementation of ratios reported improvement 
in the detection of secondary depression and anxiety in patients 
with pneumonia. The increase in the number of secondary diag-
nosis was related to the reduction in the number of patients per 
nurse.
The impact of mandated staffing ratios on the risk adjusted 
outcomes of paediatric cardiac surgery programs, were explored 
by Hickey et al., (2011). The outcomes variables of interest were 
6  |    TWIGG eT al.
mortality and patient complications. Complications were defined as 
untoward harm associated with therapeutic or diagnostic healthcare 
intervention. The study reported that the standardized complica-
tion ratio among children who underwent congenital heart surgery 
increased in Californian hospitals by 5% but decreased by 5% for 
hospitals in other states. The study also reported a 33% decrease 
in paediatric cardiac mortality in California after ratios were intro-
duced compared to a 29% decrease in all other states in the USA 
(Hickey et al., 2011).
Spetz et al., (2013) explored the relationship between nursing 
and hospital quality using minimum nurse staffing requirements. The 
study identified that the implementation of the staffing mandate in 
California, resulted in, a significant increase in six NSOs in hospi-
tals with the lowest pre- regulation staffing as compared to hospitals 
with the highest pre- regulation staffing.
Three studies assessed as being of lower methodological quality 
(Hickey et al., 2011; Mark et al., 2013; Spetz et al., 2013) contributed 
to this outcome.
Patient outcomes in nursing homes
Five studies explored the impact of nursing home reform on pa-
tients’ outcomes. Bowblis and Ghattas (2017) explored staffing 
and the percentage of residents that acquired a pressure ulcer, 
contracture or physical restraint, as a measure of quality. The study 
identified that higher staffing levels were associated with a statisti-
cally significant reduction in contractures and the use of physical 
restraint. All other quality measures showed no statistically signifi-
cant impact post implementation of staffing regulations (Bowblis & 
Ghattas, 2017).
One study observed a significant decrease in the proportion of 
residents with pressure ulcers, the use of restraint and the propor-
tion of urethral catherization, following the implementation of the 
Nursing Home Reform act (Zhang & Grabowski, 2004).
As a result of adoption of minimum hours per resident day reg-
ulations in nursing homes in California/Ohio, Chen (2015) identified 
a significant decline in the rate of contractures post implementa-
tion. The other quality measures used in the study namely, physical 
restraints, pressure ulcers, urethral catherization and psychoactive 
medication use were not found to be statistically significant post im-
plementation of minimum staffing standards.
Matsurdaria (2014) identified no statistically significant change 
in the use of restraints, pressure sores or the use of urinary cath-
erization post implementation of minimum staffing legislation for 
nursing homes.
The impact of state minimum staffing standards on the level of 
staffing and quality of nursing home care was measured in one study 
(Park & Stearns, 2009). Quality of care outcomes were measured by the 
rate of pressure sores, contractures and bladder incontinence. The use 
TA B L E  1  Quality appraisal report for included studies
Are there clear research 
questions?
Do the collected data allow to address 
the research question?
Are the participants representative of  
the target population?
Are measurements appropriate 
regarding both the outcome and 
intervention (or exposure)?
Are there complete 
outcome data?
Are the confounders accounted 
for in the design and analysis?
During the study period, is the 
intervention administered (or exposure 
occurred) as intended?
Burnes & Bolton (2007) Yes Yes Can’t tell Yes Yes Yes Yes
Bowblis & Ghattas, (2017) Yes Yes Can’t tell Yes Yes Yes Yes
Chan et al., (2010) Yes Yes Yes No Yes Yes Yes
Chen, (2015) Yes Yes Yes Yes Yes Yes Yes
Cook et al., (2012) Yes Yes Yes Yes Can’t tell Yes Yes
Cox et al., (2005) Yes Yes Can’t tell Yes Can’t tell No Yes
Donaldson et al., (2005) Yes Yes Can’t tell Yes Yes Yes Yes
Hickey et al., (2011) Yes Yes Can’t tell Yes Can’t tell Yes Yes
Hodgson et al., (2016) Yes Yes Can’t tell Yes Yes Yes Yes
Law et al., (2018) Yes Yes Can’t tell Yes Yes Yes Yes
Leigh et al., (2015) Yes Yes Yes Yes Can’t tell Yes Yes
Mark et al., (2013) Yes Yes Yes No Can’t tell Yes Yes
Matsudaira, (2014) Yes Yes Can’t tell Yes Yes Yes Yes
Park & Stearns, (2009) Yes Yes Yes Yes Can’t tell Yes Yes
Spetz et al., (2008) Yes Yes Can’t tell Yes Can’t tell Yes Yes
Spetz & Herrera, (2010) Yes Yes Can’t tell No Can’t tell Yes Yes
Spetz et al., (2013) Yes Yes Can’t tell Yes Can’t tell Yes Yes
Tellez, (2012) Yes Yes Can’t tell Yes Can’t tell No Yes
Tellez & Seago, (2013) Yes Yes Can’t tell Yes Can’t tell No Yes
Twigg et al., (2011) Yes Yes Yes Yes Yes Yes Yes
Weichenthal & Hendry, (2011) Yes Yes Yes Yes Yes No Yes
Zhang & Grabowski, (2004) Yes Yes Can’t tell Yes Yes Yes Yes
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of restraint and urethral catheterization were considered to be a mea-
sure of the process of care. None of the quality of care outcomes were 
significantly associated with the increase in minimum standards of 
staffing. The use of urinary catheters as a process of care was also not 
significantly significant. Although the rates of restraint use declined sig-
nificantly post increase of minimum standards (Park & Stearns, 2009).
Nurse outcomes
Six studies (Cox et al., 2005; Leigh et al., 2015; Spetz, 2008; Spetz 
& Herrera, 2010; Tellez, 2012; Tellez & Seago, 2013) assessed man-
dated nurse- to- patient ratios and nurse outcomes. Five studies (Cox 
et al., 2005; Spetz, 2008; Spetz & Herrera, 2010; Tellez, 2012; Tellez 
& Seago, 2013) were assessed as being of lower methodological 
quality.
The studies assessed nurse satisfaction, intent to stay, com-
plaints and verbal abuse, burn out, staff illness and occupational 
injury. Four studies investigated the impact of nurse- to- patient ra-
tios and job satisfaction. All four studies reported that nurse staff-
ing ratios in the hospital setting was associated with a significant 
increase in nurses’ job satisfaction (Cox et al., 2005; Spetz, 2008; 
Spetz & Herrera, 2010; Tellez, 2012). Three studies used the same 
cross- sectional survey data from the California board of registered 
nursing surveys (Spetz, 2008; Spetz & Herrera, 2010; Tellez & 
Seago, 2013), which assessed job satisfaction over time following 
the implementation of the staffing law. Despite an improvement in 
satisfaction, Cox et al., (2005) identified no difference in intention to 
stay post implementation of mandated nurse- to- patient ratios.
Leigh et al., (2015) investigated the impact of the Californian 
mandated minimum nurse to patient ratios on occupational injury 
and illness rates among nurses. The study reported that nurse to 
patient ratios were associated with 55.57 and 93.23 fewer occu-
pational injuries and illnesses per 10,000 registered nurses and li-
censed practical nurses per year, respectively, as compared to 49 
other states and the district of Columbia, without such ratios.
4.1.2  |  Nursing hours per patient day
One study assessed the impact of Nursing Hours Per Patient Day 
(NHPPD) on nurse sensitive outcomes within a public hospital 
in Western Australia (Twigg et al., 2011). The NHPPD staffing 
method, group's wards into seven categories based on a range of 
indicators such as patient turnover, emergency/elective patient 
mix and intervention levels, all of which influence nurse work-
loads. The study found a significant decrease in the rates of nine 
patient outcomes post implementation. These were mortality, 
central nervous system complications, pressure ulcers, deep vein 
thrombosis, sepsis, ulcer/gastritis/upper gastrointestinal bleed 
TA B L E  1  Quality appraisal report for included studies
Are there clear research 
questions?
Do the collected data allow to address 
the research question?
Are the participants representative of  
the target population?
Are measurements appropriate 
regarding both the outcome and 
intervention (or exposure)?
Are there complete 
outcome data?
Are the confounders accounted 
for in the design and analysis?
During the study period, is the 
intervention administered (or exposure 
occurred) as intended?
Burnes & Bolton (2007) Yes Yes Can’t tell Yes Yes Yes Yes
Bowblis & Ghattas, (2017) Yes Yes Can’t tell Yes Yes Yes Yes
Chan et al., (2010) Yes Yes Yes No Yes Yes Yes
Chen, (2015) Yes Yes Yes Yes Yes Yes Yes
Cook et al., (2012) Yes Yes Yes Yes Can’t tell Yes Yes
Cox et al., (2005) Yes Yes Can’t tell Yes Can’t tell No Yes
Donaldson et al., (2005) Yes Yes Can’t tell Yes Yes Yes Yes
Hickey et al., (2011) Yes Yes Can’t tell Yes Can’t tell Yes Yes
Hodgson et al., (2016) Yes Yes Can’t tell Yes Yes Yes Yes
Law et al., (2018) Yes Yes Can’t tell Yes Yes Yes Yes
Leigh et al., (2015) Yes Yes Yes Yes Can’t tell Yes Yes
Mark et al., (2013) Yes Yes Yes No Can’t tell Yes Yes
Matsudaira, (2014) Yes Yes Can’t tell Yes Yes Yes Yes
Park & Stearns, (2009) Yes Yes Yes Yes Can’t tell Yes Yes
Spetz et al., (2008) Yes Yes Can’t tell Yes Can’t tell Yes Yes
Spetz & Herrera, (2010) Yes Yes Can’t tell No Can’t tell Yes Yes
Spetz et al., (2013) Yes Yes Can’t tell Yes Can’t tell Yes Yes
Tellez, (2012) Yes Yes Can’t tell Yes Can’t tell No Yes
Tellez & Seago, (2013) Yes Yes Can’t tell Yes Can’t tell No Yes
Twigg et al., (2011) Yes Yes Yes Yes Yes Yes Yes
Weichenthal & Hendry, (2011) Yes Yes Yes Yes Yes No Yes
Zhang & Grabowski, (2004) Yes Yes Can’t tell Yes Yes Yes Yes
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TA B L E  2  Summary of the characteristics of the included stusdies (a full list of all study characteristics can be viewed online)
Author, year, country, study 
design Aims Key findings
Nursing hours per patient day
(Twigg et al., 2011)
Australia
Retrospective cohort study
To determine the impact of implementing the 
NHPPD staffing method on the incidence of 
nursing- sensitive outcomes.
The study found a significant decrease in the rates 
of nine nurse- sensitive outcomes following 
implementation of NHPPD; mortality, central 
nervous system complications, pressure ulcers, 
deep vein thrombosis, sepsis, ulcer/gastritis/
upper gastrointestinal bleed shock/cardiac arrest, 
pneumonia and average length of stay.
Minimum nurse to patient ratios
(Bowblis & Ghattas, 2017)
USA
Retrospective cohort
To identify the impact of minimum quality 
standard regulations on nursing home 
staffing, quality, and exit decisions.
Higher staffing levels were associated with a statistically 
significant reduction in contractures and the use 
of physical restraint. All other quality measures 
showed no statistically significant impact post 
implementation of staffing regulations.
(Burnes Bolton et al., 2007)
USA
Cross sectional survey
To examine the impact of mandated nursing 
ratios in California on key measures of 
nursing quality among adults in acute care 
hospitals.
The study found no significant improvement in the rate 
of falls or falls with injury; hospital- acquired pressure 
ulcers; or restraint use post regulation





To evaluate the effect of mandated nurse– 
patient ratios (NPRs) on emergency 
department (ED) patient flow after 1year 
implementation. "Within the mandate ratio" 
vs "outside the mandate ratio".
A shorter wait time to be seen was observed when the 
emergency department was within the mandated 
ratio. Care time for patients seen in an “out of ratio” 
environment was 37% longer than those patients 
seen in an environment “within ratio.
(Chen & Grabowski, 2015)
USA
Longitudinal
To explore the causal relationship between 
the imposition of minimum nurse staffing 
standards in nursing homes and outcomes 
including nursing home staffing and quality 
of care in California/Ohio compared to other 
states.
Staffing regulations in California/Ohio were found to 
improve contractures, but other quality measures 
(physical restraints, antipsychotic medications, 
pressure ulcers, and catheters) remained unchanged 
post implementation of minimum staffing standards.
(Cook et al., 2012)
USA
Cross sectional study
To evaluate the impact of California Assembly 
Bill 394, which mandated maximum levels of 
patients per nurse in the hospital setting.
The study did not identify any significant change 
between the rates of pressure sore and failure to 
rescue post implementation of the mandated nurse 
to patient ratios.
(Cox et al., 2005)
USA
Cross- sectional
To evaluate the influence of nursing workforce 
regulation on nurses’ perceptions of their 
work environment.
Nurses working in California reported greater 
satisfaction but no difference in “intent to stay” post 
implementation of the mandated nurse- to- patient 
ratios.
(Donaldson et al., 2005)
USA
Cross- sectional
To assess the unit- level impact of California's 
mandated nurse- to- patient ratios on licensed 
nurse staffing and patient care quality in 
medical, surgical and definitive observation 
units.
The study found no significant improvement in falls and 
falls with injury; hospital- acquired pressure ulcers; 
restraint use post implementation of mandated 
ratios.
(Hickey et al., 2011)
USA
Retrospective cohort
To examine the impact of staffing ratios on 
risk- adjusted outcomes for paediatric cardiac 
surgery programs in California and relative 
other states combined.
Compared to hospitals in other states, California 
hospitals experienced a decrease in standardized 
mortality ratios but an increase of in standardized 
complication ratios.
(Hodgson et al., 2016)
USA
Quasi- experiment
To compare anxiety and mood disorder 
secondary diagnoses among patients who 
were admitted for pneumonia before and 
after implementation of mandated patient- to- 
nurse ratios.
Hospitals in California, post implementation of 
mandated ratios, reported improvement in the 
detection of secondary depression and anxiety in 
patients with pneumonia. The increase in the number 
of secondary diagnosis was related to the reduction 
in the number of patients per nurse.
(Continues)
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Author, year, country, study 
design Aims Key findings
(Law et al., 2018)
USA
Retrospective cohort
To assess whether Massachusetts legislation 
directed at Intensive care unit (ICU) nurse 
staffing was associated with improvements in 
patient outcomes.
The study reported no changes in rate of mortality or 
complications post implementation of stat- wide 
staffing regulations.
(Leigh et al., 2015)
USA
Retrospective cohort
To determine whether state- mandated minimum 
nurse- to- patient staffing ratios in California 
hospitals had an effect on reported 
occupational injury and illness rates as 
compared to 49 other states and the district 
of Columbia
Nurse- to- patient ratios were associated with 55.57 
and 93.23 fewer occupational injuries and illnesses 
per 10,000 registered nurses and licensed practical 
nurses per year, respectively, as compared to 49 
other states and the district of Columbia, without 
such ratios.
(Mark et al., 2013)
USA
Cross sectional
To determine whether, following implementation 
of California's minimum nurse staffing 
legislation, changes in acuity- adjusted nurse 
staffing and quality of care in California 
hospitals outpaced similar changes in 
hospitals in comparison states without such 
regulations.
Infections, due to medical care, increased significantly 
in some Californian hospitals compared to hospitals 
in other states without mandated nurse- to- patient 
ratios. Postoperative sepsis was not significantly 
different in the Californian based hospitals when 
compared to hospitals in other states that had not 
implemented nurse- to- patient ratios. However, 
failure to rescue decreased significantly in some 
California hospitals in comparison to other states 





To assess the causal impact of a law requiring a 
minimum threshold of nurse staff per patient 
on the quality of health care provided by 
nursing homes in California.
There was no statistically significant change in the use 
of restraints, pressure sores or the use of urinary 
catherization post implementation of minimum 
staffing legislation for nursing homes.
(Park & Stearns, 2009)
USA
Natural experiment
To investigate the impact of state minimum 
staffing standards on the level of staffing and 
quality of nursing home care.
None of the quality of care outcomes: pressure ulcers, 
contractures, or incontinence, catheter use was 
significantly associated with an increase in minimum 
standards of staffing. The use of urinary catheters 
as a process of care was also not significantly 
significant. The rate of restraint use declined 




This article examines whether nurses who work 
in hospitals in California have perceived 
improvements in their working conditions.
There was a significant increase in overall job 
satisfaction (in other specific satisfaction variables) 
between 2004 and 2006
(Spetz & Herrera, 2010)
USA
Cross sectional
To examine whether there were improvements 
in the satisfaction of hospital- employed 
registered nurses (RNs) in the mid−2000s.
The odds of a nurse being satisfied or very satisfied with 
their job overall were higher in 2008 than in 2004
(Spetz et al., 2013)
USA
Longitudinal study
To test whether changes in staffing following 
the implementation of mandated patient- to- 
nurses ratios led to change in patient safety.
The implementation of the staffing mandate in 
California, resulted in, a significant increase in six 
NSOs in hospitals with the lowest pre- regulation 





To evaluate the effect of the nurse- to- patient 
ratios law on nurse job satisfaction in order 
to advance the debate over the merits of the 
law.
The enactment of mandated minimum nurse- to- patient 
ratios in Californian hospitals has proven to be 
effective in improving nurse outcomes, such as 
intention to stay, job satisfaction.
(Tellez & Seago, 2013)
USA
Cross sectional
To explore the effects on the minimum 
nurse- patient staffing legislation on the 
demographic, human capital, and work 
characteristics of the working RN population, 
focusing specifically on direct care nurses in 
the acute care setting.
An increase in nurse satisfaction was observed after the 
minimum staffing law was implemented.
TA B L E  2  (Continued)
(Continues)
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shock/cardiac arrest, pneumonia and average length of stay. No 
difference was reported for the following outcomes wound infec-
tions, pulmonary failure, physiologic/metabolic derangement and 
failure to rescue.
5  |  DISCUSSION
This review focused on studies that examined the impact of imple-
menting a specific nurse staffing methodology, on patient and nurse 
outcomes. The findings from this present review highlighted the 
limited and inconsistent evidence regarding the impact that nurse 
staffing methodologies have on patient and nurse outcomes. The 
methodological quality of the papers highlighted the need for authors 
to provide adequate background information on the study sample to 
allow an assessment of whether the participants were representa-
tive of the target population and on whether complete outcome data 
were reported.
The majority of studies were conducted in California and inves-
tigated the impact of minimum nurse- to- patient ratios in hospital or 
aged care settings. Only one Australian study (Twigg et al., 2011) 
evaluated the Nurse Hours Per Patient Day staffing method and did 
find improvements in several patient outcomes including mortality, 
pressure injury and sepsis. None the less, the evidence on this topic 
remains limited.
The enactment of mandated minimum nurse- to- patient ratios 
in Californian hospitals has proven to be effective in improving 
nurse outcomes, such as intention to stay, job satisfaction (Tellez, 
2012) and reducing illness and rates of occupational injury (Leigh 
et al., 2015). However, the question remains whether improve-
ments are related to achieving an effective ratio as a result of man-
dated ratios or simply better staffing in itself. There is an extensive 
body of work that identifies an association between higher nurse 
staffing levels and improved nurse outcomes (Shin et al., 2018; 
Wynendaele et al., 2019) and these may explain the outcomes 
noted in this review.
The evidence regarding nurse- to- patient ratios and patient 
outcomes such as mortality and failure to rescue is ambivalent. 
Numerous studies were cross- sectional in design making the assess-
ment of causality challenging. Studies that included a longitudinal 
or cohort design reported inconclusive results. Furthermore, the 
majority of studies were conducted in California, and therefore, the 
results may not be directly applicable to other jurisdictions where 
legislation, nurse education, working conditions, and the healthcare 
system are likely to be different.
Given the limited evidence on staffing methodologies man-
dated nurse staffing ratios are not easily supported in hospital 
settings (Olley et al., 2019). None the less, California still employs 
the mandated nurse- to- patient ratio methodology and two states 
in Australia, Victoria and Queensland have introduced this legisla-
tion in 2001 and 2016 respectively (Olley et al., 2019). This may be 
because nurse- to- patient ratios are easy to regulate and monitor, 
however they are far less sensitive to the complexity of the patient 
mix, and tend to minimize professional judgement in day to day staff-
ing decisions (Griffiths et al., 2020). The Australian study on Nurse 
Hours Per Patient Day did find improvements in some patient out-
comes and has attempted to assess complexity of the patient mix in 
its design, allowing for professional judgement in daily staffing deci-
sions (Twigg & Duffield, 2009; Twigg et al., 2011). However, further 
research on this staffing method is needed before generalizing the 
results to other jurisdictions.
In addition, one study identified improvements in patient out-
comes following the implementation of the Nursing Home Reform 
act in aged care (Zhang & Grabowski, 2004). Finally, there are other 
staffing tools and patient classification systems in existence and 
in use across healthcare services in developed countries. This in-
cludes, for example, the Safer Nursing Care tool, used in the England 
(Department of Health, 2018; National Quality Board, 2016) and 
RAFELA (Fagerström & Rauhala, 2007) used in Finland, to name 
a few. These tools and systems have shown to assist with staff-
ing decisions and have been shown to improve patient outcomes 
(Fagerström et al., 2018; Griffiths et al., 2018b, 2019; Junttila et al., 
2016). However, were not the focus of this present study. Future 
research is needed to improve knowledge on nurse staffing method-
ologies, with an emphasis on the refinement of research design and 
measures of patient and nurse outcomes.
Author, year, country, study 
design Aims Key findings
(Weichenthal & Hendey, 2011)
USA
Retrospective cohort
The aim of the study was to look at the 
association between nursing ratios and 
quality of care in an urban teaching 
Emergency Department (ED).
Overall there was a decrease in patients that left without 
being seen, a decrease in the time to give antibiotics 
to patients with pneumonia and no significant 
difference in the number of reported medication 
errors or the rate of aspirin administration for acute 
coronary syndrome patients. Some unexpected 
negative consequences were identified with all wait 
times increasing post implementation.
(Zhang & Grabowski, 2004)
USA
Retrospective cohort
To examine whether the nursing home reform 
Act (NHRA) improved nursing home staffing 
and quality.
There was a significant decrease in the proportion of 
residents with pressure ulcers, physical restraints, 
and urinary catheters following the implementation 
of the NHRA.
TA B L E  2  (Continued)
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6  |  LIMITATIONS
This is the first systematic review to explore the impact of nurse 
staffing methodologies on patient and nurse outcomes. However, 
as in any systematic review, there is always a potential for selection 
bias. We did not include grey literature or studies conducted in non-
developed countries or studies not published in English. However, 
we believe that the studies included in our analysis are representa-
tive of the available literature.
7  |  CONCLUSION
Despite the importance of the question and the large volume of 
publications on nurse staffing, evidence on the impact of adopting a 
specific nurse staffing methodology and the subsequent impact on 
patient and nurse outcomes remains limited. The current evidence 
regarding staffing methodologies cannot point to any methodology 
as being superior in improving patient and nurse outcomes. Rather, 
the review supports improvements in nurse staffing levels, which 
has the associated benefit of improving nurse and patient outcomes. 
However, the ability to determine the number of nurses required 
over time remains problematic. The available evidence suggests that 
more registered nurses (RN) hour results in better patient outcomes, 
but existing staffing methodologies are yet to determine how many 
hours provided by an RN is needed in order to provide safe, qual-
ity and affordable care. Comparative studies with robust research 
methodology and clearly defined staffing parameters are needed to 
better understand how nurse staffing methodologies impact on pa-
tient and nurse outcomes.
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